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APPENDIX lo EXAMPLES OF STATISTICAL F;NALYSIS 

1 0 PURPOSE. This appendix contains illustrations of a method using statistical 
analysis to demonstrate compliance with maximum and time-weighted average 
permissible cabin ozone concentrations established by Section 121.578 of the Federal 
Aviation Regulations (FAR). -- 
2 l EXPLhNATION OFTERMSANDSYME3OLSo 

a. OZMAX is the permissible maximun ozone omcentration inside an airplane 
cabin as established by FAR Part 121 which may rW exceed a value of 0.25 parts per 
millionby volume (ppnv), sea level equivalent (SE), at any point in time. 

b OZWA is the permissible time-weighted average (TWA) of the ozone 
concekration inside an airplane cabin over a flight segment as established by FAR 
Part 121 which may rw>t exceed a value of 0.1 ppnv, SLE, for each flight segment that 
exceeds 4 hours. 

c. OZSIE is ozone concentration in ppnv referenced to standard conditions of 
25' C and 760 millimeters of mercury pressure. 

d (P/p,) is the ratio of cabin pressure (P) to sea level pressure PO). 
This ratio is used to obtain the SLE ozone concentration from the ozone omcen- 
tration at altitude assuming the cabin temperature is 25O C. OZSLE = (P/Po)(O$. 
Some representative values which can be used in operational calculations are: 

For P of: P/P&s: 

5000 feet 0.83 
6000 feet 0.80 
7000 feet 0.77 
8000 feet 0.74 

NOTE: The use of standard P/P, tables can result in errors of up to 7 percent 
dueto the use of temperatures other than 25O C. 

e. R is the retention ratio of the ambient (outside) ozone which enters the 
airplane cabin after going through the air mnditioning system and, in mst cases, 
the engines. Normally, the retention ratio is from 0.75 to 1.00 without cabin air 
recirculation and can be as low as 0.4 to 0.6 with cabin air recirculation. 
However, the retention ratio for a particular aircraft may differ from these values 
depending on the cabin air exchange rate, the interior surface to volume 
relationship, and the amount of cabin air recirculated. 

f E is the efficiency of a filter or catalytic oonverter installed to remove 
portion of the ambient ozone before it enters the airplane cabin. For the purpose 
of this appendix, the mrd "filter" is used to describe either type of device. An 
airplane without a filter muld have E = 0. 

a 

g 0 T18 is the flight time above 18,000 feet. 
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h 0 TFS is the total flight segment time (block time). . 

i. 0216 is the estimated ambient ozone mncentration obtained from statistics 
with a confidence level of 84 percent. As explained iv Appendix 2 of this advisory 
circular, preferable data for this purpose are the ozonesonde statistics given in 
Appendix A of Report FAA-E&78-03. Examples of these data for February are 
reproduced on pages 12 to 19 of this appendix. In using these data, it should be 
remembered that they are central values for five degrees latitude and 2000 feet 
altitude boxes. 

. 
I Although there are many flight routes which are not specifically oovered by 

the dka on these pages, the data can be used to interpolate the ozone statistics 
for any flight route. An example of this is shown in Figure 1 for the month of 
February where 0216 values are presented for flight levels 410, 390, and 370, The 
heavy dashed areas are the regions covered by the ozonesonde data. The Japan and 
western Europe data used in this example have been linearly interpolated to obtain 
resolution increments of five degrees similar to those used in the eastern and 
western North American regions. (For 3ON, the Japan ozone data have been set to 
one-half the value at 32N since a linear interpolation gives negative values). 
17here data exist at a c&non latitude, they have been linearly interpolated to 
determine the values for the Pacific and Atlantic areas and are shown in the lighter 
dashed regions. For latitudes where there are no Japan or western Europe data, the 
appropriate North American data should be used. The following examples of this 
procedure to determine 0216 values for flight level 410 are given: 

Longitude Latitude 0216 Obtained From Extension of the 

160 E 
160 E 

40 w 
40 w 

65 N 
70 N 
65 N 
70 N 

1.2ppv western North American data 
1.3pFll-w eastern North American data 
Llppnv eastern North American data 
103ppnv eastern North American data 

For the southern hemisphere, the data can be (1) obtained from a mirror image of the 
northern hemisphere data with a 6-month seasonal shift. For example, ozone data for 
Janaury at 45 S, 80 W ~~)uld be obtained from the July ozone data at 45 N, 80 k7; or 
(2) calculated by averaging the northern hemisphere data over all longitudes at a 
given north latitude and using the resulting value for the same south latitude, 
again with a 6-month seasonal shift. 

3 l DISCI1JSSIOK In this appendix, the ozone statistics are used in 3 types of 
examples. 

a. ?pel - Direct determination if a flight a;>mplies with either the maximum 
or 1F7A cabin ozone concentrations established by FAR Part 121. 

b. qpe2 - Determination of the filter efficiency (E) required for a 
particular flight to comply with the cabin ozone ancentrations established by FAR 
Part 121. 

2 
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c. Type 3 -Determinat ion of the maximum flight altitude an airplane cx>uld fly 
given a geographical region, latitude and time of year and still amply with the 
cabin ozone concentrations established by FAR Part 121. 

4 EXAMPLES - MAXIMUM CABIN OZONE CONCENTRATION (0.25 ppnv, SLE). The maximum 
cabin concentration using ozone statistics should be determined at each point along 
the route of flight and is given by: 

OZMAX = (l-E)(OZ16)(R)(P/Po) (Equation 1) 

In all examples, the value for R is 0.8 and the value for (P/P,) is 0.77 (a 
cabin altitude of 7,000 feet). Equation 1 then beames: 

OZMAX = (0.8)(0.77)(1-E)(OZl6) 
= (0.62)(1-E)(OZ16) (Equation 2) 

a. Type 1 -Examplet o determine if any point along a flight route is in 
compliance with the maximum cabin ozone concentration (0.25 ppnv, SLE). From the 
ozonesonde statistics on Page 16 of this appendix (Page A-15 of the ozonesonde 
statistics) look up 0216 using the following example information: 

Region: eastern North &nerica 
Month: February 
Fliaht level: 370 

(1 

Page 16 of 
0.50 pp"v. 

Therefore 

Case 1, Mtitude: 50' North 

this appendix (Page A-, 15 of the ozonesonde statistics) gives 0216 = 

assuming E = 0, or no filter): 

OmAx = (0.62)(0.50) = 0.31 ppnv 

THIS POINT ALlXVG 'IVE FLIGHT R0UTE KKJLD NOT HAVE DEMONSTRATED COMPLIANCE WITH THE 
WXIMUTI CABIN OZONE CONCENTRATION ESTABLISHED BY FAR PART 121. 

(2) Case 2. Latitude: 40' North 

Page 17 of this appendix (Page A-16 of the ozonesonde statistics) gives 0216 = 
0.40 ppw. 

Therefore (assuming E = 0, or no filter): 

0mAx = (0.62)(0.40) = 0.25 ppnv. 

THIS POINT ALI3NG THE FLIGHT WUTEZ WZULD HAVE DEMONSTRATED CWPLIANCE WITH THE 
MAXIMUM OZONE CONCENTRATION ESTABLISHED BY FAR PART 121. 
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b. Type20 Example to determine the filter efficiency required to show 
cor~@iance at a pint along the flight route with the maximum cabin ozone 
concentration. Equation 2 can be rewritten to determine E, the filter efficiency: 

-- . (Equation 3) 

For OZMAX = 0.25 pmv, Equation 3 becomes: 

(Equation 4) 

(1) Case 1. Latitude: 
0216 

50° North 
0.50 ppv 

= 1 - (0.80) = 0.20 = 20% 

INSTALLATION OF A FILTER WHICH REMOVED 20 PERCEX? OF THE OZONE Eil!mmxTHEcABIN 
WOULD ENABLE THIS POINT WNG THE FLIGHT IDUTE ?o SHOW CT)MPLIANCE WITH THE MAXIMUM 
CABIN OZQJE CONCEZNTRATION ESTABLISHED BY FAR PAKI' 121. 

(2) Case 2. Latitude: 45O North 

NO FILTER REQUIRED FOR THIS POINI AlxlNG TUE FLIGHT FDUTE AS COMPLIANCE WITH THE 
MAXIMUM CABIN OZONE CONCENTRATION ITM3LISHED BY FAR Pm 121 WAS SHMN DURING 
EXMJPLE TYPE 1, CASE 2. 

(3) Variation of Type 2. The filter efficiency required for an airplane to 
show compliance with the mximum cabin ozone concentration for a point along any 
flight route can be determined using the method of the Type 2 exam@e. mr a mrst 
case analysis, the following assumptions are made: 

P/P, = 0.74 (Cabin Altitude of 8,000 feet- maximum pressure differential of 
8.9 pounds per square inch at 45,000 feet) 

R= 1.0 (Al.1 ambient ozone enters the airplane cabin) 

At flight level 450 the mximm ozone concentration at an 84 percent confidence 
level the ozone statistics baragraph 3(a)2, Appendix A] is found to be I.8 ppmv 
during February at 80° nortfl latitude in the eastern North Anerican region. This is 
shown on page 15 of this appendix. 

Equation 1 can be written as: 

E=l- WJA?C 

[ (OZ16) (RI <p/p,) 1 
4 
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b 25 
(i.8) (1.0)(0.74) - 1 
0.19 = 0.81 = 81% 

WOULDENABLEANAIRPLANE~SHOW~LIANCEWITHTHEMAXIMUMCAB~OZ~~ 
CoNCENE?ATIoN ESTABLISHEDBY FARPAR!T 121 UNDERTHE~RSTCASE C0NDITIONS (ANY Porn 
AL0NGANYFLIGHTm). 

c.. Type 3 - Example ti determine the maximum flight altitude allowed to show 
co@iake at a point along a flight route with the maximum cabin ozone 
concentration. Equation 2 can be rewritten to determine 0216, the ambient ozone 
concentration derived from statistics with a confidence of 84 percent. 

(Equation 5) 

For OZMAX = 0.25 ppmv and 110 filter E = 0, Equation 5 becomes: 

0216 = (0.25) [ 1 (0.62) 

= 0.40 pp%nv 

(I) Case 1. Latitude: 50* North 

For this case, page 16 of-this appendix (Page A-15 of the ozonesonde statistics) 
shows the 0216 value of 0.40 ppmv occurs for flight level 340. (This value is 
determined by straight line interpolation between the OZ16 values of 0.35 ppmv and 
0.45 ppmv occurring at flight levels 330 and 350, respectively. Ihe use of straight 
line interpolation is permissible where appropriate.) 

THIS POINT AUXJG 'IXE FLIGHT WOULD HAVE ?o BE m AT OR BELXXrJ 34,000 FEET To S1KM 
COMPLIANCE WITH THE HAXWi CABIN OZCTJE CONCENTRATION ESTABLISHED BY FAR PART 121. 

(2) Case 2. Latitude: 40' North 

For this case, page 17 of this appendix (page A-16 of the ozonesonde statistics) 
shows the 0216 value of 0.40 ppmv occurs for flight level 370. 

THIS mINT ALONG THE FLIGHT LXWLD HAVE TQ BE m AT OR BELW 37,OO FEET To SfKxIJ 
COMPLIAIJCE WITH IUE MAXIMUM CABIN OZONE CONCENTRATION ETABLISHED BY FAR Pm 121. 

d Variation of Type 3. The example shown for Type 3 can be extended to show 
corqliance with the maxlrnum cabin ozone concentration established by FAR Part 121 at 
any latitude for any month of the year. me example of such a determination is 
shown in Figure 2 for an airplane flying in eastern North America with R = 0.8, 
E= 0, and a cabin altitude of 7,000 feet (which, like the Type 3 example, gives a 
required OZ16 of 0.40 ppnv). 



AC 120-38 
Appendix 1 

10/10/80 

5 Examples - Time-Weighted Average (TW) Cabin Ozone Concentration (.1 ppmv, SLE). 
& determine the TWA cabin ozone concentration I the 0216 values are used to ensure 
that the ozone statistics are known with an 84 percent confidence value for any one 
flight (the 50 percent value muld only give a confidence value of 50 percent that a 
flight muld meet the required ozone concentration standard). _- # 

a. The TWA cabin ozone concentration using ozone statistics is given by 
Equation 6 which is similar m Equation 1 with time-weighted 0216 values for flight 
segmnts at constant latitude and altitude in the same geographic area. 

N 
0216 =' (1-E) (R) (p/p,) C (OZ16)i T*/T 

i=l 
1 FS 1 (Bquation 6) 

WHEm: N is the number of individual flight segments at a constant latitude and 
altitude in the same geographical area; Ti is the flight segment, above flight 
level 180, at a constant latitude and altitude in the same geographic area. 

N 
NOTE= c T*=Tg 1 1 

i=l . 

(0216)i is the ambient ozone concentration obtained from the ozone 
statistics with a confidence level of 84 percent wfiich is estimated to be 
encountered during the tirne period, Ti. 

In all the exaqle types shown, the follawing values are assumed: Ii = 0.8 and 
p/p 0 = 0.77. Equation 6 then can be written as: 

N 
OZTWA = (0.8)(0.77)(1-E) C (OZl6) (Ti/TFS) 

i=l I 

OZTdA = (OZl6)i(Ti/TFs) 
I 

(Equation 7) 

b. Typel- Exaqle to detemine if a flight is in corqliance with the 'SlwA 
cabin 0zZiiGGcentration. For all Type 1 exaqles, assume the following: the 
month is February, the flight level is 370, no filter (or GO), and the flight 
segmnt (TFs) is 5 hours. TWO hours are flown in the eastern North American 
region (ENAR) and two hours are flown in the western North American region (WEAR) 
aLme flight level 180. 

(1) Case 1. Iatitude: SO* North 

Pages A-15 and A-12 of the ozonesonde statistics (Figure 
circular) give OZ16 = 0.50 pmv for the ENM and OZ16 = 
Therefore, fromEmation 7: .a 

1 
0 l 

of this 
25PpmV 

adv 
for 

iS0q 

the WNAX l 

OZWA = (0.62)(0.50 x 2 + 0.25 x 2) 1 = 0.19 ppmv 

6 
5 
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THIS FLIGHT hDULD NOT HAVE DEM~STRATED OOMPLIANCE WITH THE.MAXIMUJ?l TWA CABIN OZONE 
CONCENTRATION ESTmSHED BY FAR PART 121. 

(2) Case 2. Latitude: 4o" North 

Pages A-16 and A-13 of the ozonesonde statistics (Figure 1 of-this advisory 
circular) give 0216 = 0.40 ppv for the ENAR and 0216 = 0.50 ppmv for the WEAR. 
Therefore: 

OZTWA= [(0.62)(0.40 x 2 + 0.50 x 2)1= 0.22 ppmv 
L 5 J 

THIS FLIGHTW0ULDNOTHAVE DEMQNSTRATED~LIANCEWITHTTUXV4XIMUM !IWACABINOZOT9E 
CONC~RATION ESTmSHED BY FAR PAKI' 121. 

(3) Case 3. Latitude: 30° North 

Figure 1 of this advisory circular (page A-16 and interpolation between pages A-16 
and A-11 of the ozonesonde statistics) gives 0216 = 0.12 ppmv for the ENAR and 021.6 
= 0.10 ppnv for the *WNAR. Therefore: 

OZTWA= (.0.62)(0.12 x 2 + 0.10 x 2) = 0.05 ppmv 
5 1 

THIS FLIGHT WOULD HAVE IXiiOtJSTRATED CCMPLIMCE WITH THE MAXIhm 'IWA CABIN OZONE 
CoNCEN?RATION ESTABLISHED BY FAR PART 121. 

c. Type2-Exaqletodt e ermine the filter efficiency required to show 
coqliance with the TWA cabin ozone concentration. Equation 7 can be rewritten to 
determine E, the filter efficiency: 

1 

E 

For OZMAX 
becomes: 

E 

=l- 
(OZTW) (TFS) 

[ [ 
13 (0.62) c (UZlb)i(Ti) 
i=l 1 

= 0.1 ppmv and the flight conditions of the example Type 1 I Equation 8 

(0.1)(5)/(0.62) =I-[ 2 x (OZ16)l + 2 x (OZl6)2 1 
(0.40) =l-[ 1 (Equation 9) 
(OZl6)l + (OZl6)2 

(1) Case 1. Latitude: 50' North 

0216 is 0.50 ppmv for ENAR and 0.25 ppmv for WNAR. (see Type 1, Case 1) 

E=l- 
+ 0.25) 1 

- -1 - 0.53 = 0.47 = 47% 
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INSTALLXI'ION OF A FILTER WHICH REMOVES 47 PERCENT OF THE OzaJE EM?ERING THE CABITJ 
WOULDENABLETMS FLIG~'IOSHOW03MPLIANCEWITH~~CABINOZONE~~TION 
ESTABLISHED BY FAR PART 121. 

(2) Case 2. Latitude: 40* North 

0216 = 0.40 ppmv for ENAR and 0.50 ppmv for WAR. (see Type 1, Case 2) 

E = 1 II 1 (0.40) 
(0.40 1 + 0.50) 

= 1 - 0.44 = 0.56 = 56% 

INSTALLATION OF A FILTER WHICH REMOVES 56 PERCE27Z OF 'IEIE OZONE 
WOULD ENABLE ?HIS FLIGHT ‘I0 SHOW CMPLIANCE WI'ITI TXE TWA CABIN 
ESTABLISHED BY FAR PART 121. 

IzhrERrNG THE CABIN 
OZONE CONCENTRATION 

(3) Case 3. Latitude: SO* North 

NO FILTER REQUIRED AS COMPLIANCE WITH 23-m 'IWA CABIN OZONE CONCENTRATION ESTABLISHED 
BY FAR PART 121 WAS SHUdN DURING EXAMPLE WE 1, CASE 3. 

d Variation of Type 2 The filter efficiency required for an airplane to show 
corrpliance with the TWA cabL ozone concentration for the wxst case can be 
determined using the method of the Type 2 example. For a mrst case analysis, the 
assuqtions are the same as were used for the mrst case analysis for the maximum 
ozone concentration example. 

p/p 0 = 0.74 ppmv 

R = 1.0 

Flight Level is 450 

0216 = 1.8 ppnv 

In addition, the total flight segment time (TFS) is 14 hours, QuatiOn 6 can be 
rewritten as: 

E 1- = 
[ 
(OZWA) (T& 
0316) (RI (p/p,) (TFS - 1) 1 
(0.1)(14) = 1 -[ 1 (1.8) (1.0)(0.74)(13) 

= 1 - 0.08 = 0.92 = 92% 

INSTALMTION OF A FILTkX? 'WHICEI RFMOVES 92 PERCENT OF THE OZONE m?l'ERING THE CABIN 
WOULD ENABLE AN AIRPLANE TO SWi7 COMPLIANCE WITH THE TWA CABIN OZONE COMXWTRATION 
ESTABLISHED BY FAR Pm 121 UNDER IIIiE WORST CASE COMXTIONS. 

e. Type30 Example m determine the mxirnm flight altitude allowed to show 
cmplian. the W7A cabin ozone concentration. Equation 7 can be rewritten to 

8 
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determine 0216, the ambient ozone concentration derived from statistics with a 
confidence of 84 percent. 

(0216)1(Tl) + (OZ16)*(T*) = 
-- 

For OZTWA = 0.10 ppv, no filter (E=O), and a total flight segment of 5 hours8 with 
2 hours above 18,000 feet in both the ENAR and WEAR, Equation 10 becoms: 

(0216)l + (OZl6)2 
. 

= 0.40 Ppmv 

(1) Case 1. Iatitude: 5o" North 

For this case, pages A-12 and A-15 of the ozonesonde statistics show that 
(0216)l + (OZl6)2 equals 0.51 ppv at flight level 330 and 0.34 ppmv at 
flight level 310. Linear interpolation shows a value of 0.40 ppmv occurs 
for a flight level of 316. 

THIS EXAMPLE FLIGHT WOULD HAVE To FLY AT OR BEW 31,600 FEET TO SHW ~IPLIANCE 
WITH THE: TWA CABIN OZONE ooNCEXKE?ATION ESTABLISHED BY FAR PAKT 121. 

(2) Case 2. Latitude: 40° North 

For this case, pages A-13 and A-16 of the ozonesonde statistics show that 
(0216)l + (0216)2 equals 0.55 ppnv at a flight level of 330 and 0.38 ppmv at 
a flight level of 310. Linear interpolation shows a value of 0.40 ppmv occurs for a 
flight level of 312. 

THIS EXAMPLE FLIGEJT WOULD HAVE ?I?3 FLY AT OR BELxxrJ 31,200 FEET TO SHC%7 CQQLIANCE 
WITH THE TWA CABIN OZONE CONCEN'I'RATION ETABLISllED BY FAR Pm 121. 

(3) Case 3m Latitude: 30' North 

For this case, use of data on pges A-11 and A-16 of the ozonesonde statistics, 
inter@ated as described in paragraph 2i of this appendix, shows (OZ16), + 
(0216)~ equals 0.63 ppmv at a flight level of 470 and 0.37 ppnv at a flight 
level Of 450. Linear interpolation shows a value of 0.40 ppmv occurs for a flight 
level Of 452. 

. THIS EXAMPLE FLIGHT WOULD HAVE 'IQ FLY AT OR Bm 45,200 FEET 'IO SHrJ COMPLIANCE 
WITH THE TWA CABIN OZONE CMCENTRATIOKJ BTABLISHED BY FAR PAKT 121. 
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Figure 1. OZ16 Values for February at flight levels 410,390 and 370 obtained from 
FAA Report FAA-EQ-78-03 with linear interpolation between regions. 
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FLIGHT 
LEVEL 

590 
570 
550 
530 
510 
490 
470 
450 
430 
410 
390 
370 
350 
330 
310 
290 
270 
250 
230 
210 
190 

FLIGHT 
LEVEL 

s90 
570 
sso 
530 
SlO 
490 
470 
450 
430 
410 
390 
370 
350 
330 
310 
290 
270 
250 
230 
210 
190 

PERCENTAGES INDICATE PROBABI-LITY OF EXCEEDING AMOUNT S&J. 

43ON N=lR 

MECIN 16% 2% .l% MAX MIN 
FLIGHT 
LEVEL 

2.3 2.9 3.4 4.0 3.4 1.2 590 
2.1 2.6 3.2 3.7 3.2 1.0 570 
1.9 2.3 2.9 3.5 3.0 .8 550 
1.4 2.0 2.6 3.2 2.8 .60 530 
1.3 1.9 2.4 2.9 2.5 .60 510 
1.2 1.7 2.1 2.6 2.2 .55 490 
1.1 1.4 1.8 2.2 1.9 .50 470 

.9 1.2 1.5 1.8 1.5 .50 450 

.8 1.1 1.3 1.6 1.3 .4O 430 

.7 .9 1.2 1.4 1.2 .3s 410 
.60 .8 1.0 1.3 1.1 .25 390 
so .7 .9 1.1 .9 .20 370 
.40 .55 l 7 .9 .7 .16 350 
.30 .40 .55 .7 .55 .12 330 
.18 .25 .35 .4s .35 .06 310 
.12 .18 .25 .30 .2s .04 290 
.12 .16 .20 .30 .20 .04 270 
.lO .14 .20 .2S .18 .04 250 
.08 .12 .16 .20 .16 .03 230 
.07 .lO .li .I4 012 .03 210 
.os .07 .08 .lO .09 .03 190 

32'N N=14 

MEAN 16% 2% .lys MAX MIN 

.8 1.1 1.5 1.9 1.6 .3s 
.60 .9 1.3 1.6 1.4 .25 
.45 .7 1.0 1.3 1.1 .18 
.25 .50 .7 .9 .8 .09 
.25 .4s .60 .8 .7 .08 
.20 .35 .55 .7 .60 .07 
.18 .30 .45 .55 .50 .06 
.14 .25 .35 .40 .40 .05 
.12 l 20 .25 .35 .30 .04 
.lO .16 .20 .25 .25 .03 
.09 .12 .16 .20 .16 ..02 
.08 .12 .16 .18 .16 .02 
.08 .12 .16 JO .18 .03 
.08 .12 .lb .20 .20 .03 
.08 .12 .16 .20 .20 .04 
.07 .12 .16 .20 .20 .04 
.07 .lO .14 .18 .20 .04 
.07 .lO .12 .16 .16 .04 
.06 '.09 .12 .14 .14 .04 
.06 .08 .lO .12 .12 .03 
.05 .07 .08 .lO .09 .03 

36O~ ~=18. 

1.4 2.0 2.5 3.1 3.7 .8 
1.3 1.8 2e4 2.9 2.5 .60 
1.1 1.6 2.2 2.7 2.3 .40 

.9 1.4 1.9 2.5 2.0 .20 

.8 1.2 1*7 2.2 1.8 48 
.65 1.0 1.4 1.8 1.5 016 
.50 .8 Ll 1.4 1.2 .14 
.35 .55 .7 ,9 .8 .lO 
.30 .45 .65 .8 .7 .09 
.25 .45 . .60 .8 .7 .08 
.25 .40 .60 ,8 .7 .07 
.20 .35 .55 .7 .60 .06 
.20 .30 .45 .a .55 .06 
.16 .25 .35 .45 .45 .05 
.lZ .20 .30 .35 .35 .05 
.lO .16 20 .30 .30 .04 
.09 .14 .20 .?5 .25 .04 
.o)J .12 .18 JO .20 .04 
.07 .lO .I4 .)8 .1e .04 
.06 .OY .12 014 .14 .04 
.05 l 07 .08 .?O .09 .04 

A-11 

12 
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590 
570 
550 
530 
510 
490 
470 
450 
430 
410 
390 
,370 
350 
330 
310 
290 
270 
250 
230 
210 
190 

FLIGHT 
LEVEL 

590 3.1 2.6 3.1 .3.s 2.9 1s 
570 1.9 2.4 2.8 3.3 2.7 1.3 
550 1.7 2.1 2.6 3.0 2.5 1.1 
530 1.4 1.9 2.3 2.8 2.3 .9 
510 1.3 1.7 2.1 2.5 2.0 .R 
490 1.1 1.5 1.9 2.2 1.8 .7 
470 1.0 1.3 1.6 1.9 1.5 .65 
450 .8 1.1 1.3 1.6 1.2 so 
430 .7 .Y 1.1 1.3 1.0 .45 
410 SS .7 .9 1.0 .e .40 
390 .45 .55 .6S .7 .55 l 3s 
370 .35 .45 so .60 .4s .2s 
350 .30 .35 .40 30 .3s .20 
330 .20 .2s .30 .3s 25 .14 
310 .12 .16 .20 .25 .16 .06 
290 .06 .lO .14 .16 012 .03 
270 .06 .09 .12 .14 .lO .03 
250 0 OS .08 .10 .12 .OY .02 
230 .04 .O6 .08 l lO .07 l O? 
210 .04 .os .07 .08 .06 l 02 
190 *03 .04 .os .05 .04 .02 

PERCENTUtS INDICATE PROBAMLITY OF EXCEFOING AMOUNT S~cb~, 

65% hi=3 d N N=O 

MEAN lwi 2% .l% MAX MIN 
FLIGHT 
LEVEL 

2.5 2.9 3.3 3.7 2.9 1.9 590 
2.3 2.7 3.1 3.5 2.7 1.9 570 
2.2 2.5 2.9 3.2 2.6 1.8 550 
3.0 2.3 2.6 3.0 2.4 1.7 530 
1.8 2.1 2.4 2.8 2.2 1.5 510 
1.6 1.9 2.2 2.6 2.0 1.3 490 
1.5 1.7 2.0 2.3 1.8 1.1 470 
1.3 1.5 1.6 2.1 1.6 .9 450 
1.1 1.3 1.6 1.8 1.4 .63 430 
1.0 1.2 1.3 IS 1.2 .H 410 

.8 .9 1.0 1.1 .c) .7 390 

.7 .8 .9 1.0 .8 .60 370 
s5 .6S .7 .8 .65 .45 350 
.40 .45 .SS A0 .45 .30 330 
Jr, .2s .35 .40 0 30. .12 310 
.lO .18 25 .30 .20 .05 2YO 
.I0 .16 .20 .2s .I8 .04 270 
.OR .12 .I8 .20 .14 .04 250 
.07 .lO .14 .16 012 .04 230 
.05 .07 .lU .12 .08 .03 210 
.04 .os .05 .06 005 .03 190 

, 
FLIRT 
LEVEL 

SW 1.9 2.4 2.9 3.4 2.9 1.3 
570 1.7 2.2 2.7 3.2 2.7 1.1 
550 I.+ 1.9 2.4 2.9 3.4 .8 
s30 1.1 1.6 2.2 3.7 2.2 .s5 
510 1.0 1.5 1.9 2.4 2.0 .so 
490 .Y 1.3 1.7 3.1 1.7 .45 
470 .7 1.1 1.4 1.7 la4 .35 
450 .5!5 .b 1.1 1.3 1.0 .3O 
430 .45 .65 .9 1.1 .t! .25 
410 .33 .50 .65 .b .60 .20 
390 .25 .35 .40 .so .35 .14 
370 .20 .25 .35 A0 .30 .12 
3so .16 .20 .25 .70 .20 .oy 
330 .12 016 20 .75 .16 006 
310 .07 .OY .12 .\4 JO .03 
ii90 .04 .06 .08 .]O .07 .02 
270 .04 .05 .07 l 9 .06 .02 
LSO .04 .05 .06 .M .06 .02 
230 .03 l 05 .06 .o7 .os .02 
210 A3 l 04 .05 .f@ .05 .02 
190 A3 .03 .04 A5 .04 001 

PIFAN 16% 2% .I% MAX WIN 
- 

2.3 2.8 3.2 3.6 2.9 1.7 
2.1 2.6 3.0 3.4 2.7 1.6 
1.9 2.3 c.7 3.1 2.5 1.5 
1.7 2.1 2.5 3.9 2.4 1.3 
1.5 1.9 2.3 2.6 2.1 1.2 
1.4 1.7 2.1 3.4 1.9 1.0 
1.2 1.5 1.8 2.1 1.7 .Y 
1.0 1.3 1.6 1.8 1.4 .7 

.Y 1.1 1.3 1.3 1.2 .65 

.b .9 1.1 1.3 1.0 .60 
.4b .7 .8 .Y .8 so 
s5 .60 .7 .8 .60 .45 
.40 so .s5 .kS .so 035 
.3b .35 .40 A0 .3s 020 
.la JO .2s .?S .2s .10 
.OY .I4 .lb .?S .16 .04 
.08 42 .16 JO .14 .03 
.Of .lO .14 .]8 .12 .03 
.Ob .08 .lO 014 .04 .03 
.os .06 .08 .10 .07 .03 
.03 .04 .oS .06 .05 .02 

A-12 

13 



AC 120-38 
Appendix 1 

lo/lo/80 

I FEtiRUAaY - WESTERN NORTH AMERICA I 

UNIT: PPMV 

FLIGYT 
LEVEL 

s90 1.8 2.3 2.9 3.4 3.1 1.0 590 
570 1.6 2.1 2.6 3.1 2.8 .R s70 
sso 1.3 1.8 2.3 2.8 2.5 .ss sso 
530 1.0 1.5 2.0 2.5 2.2 .25 530 
510 .9 1.3 1.8 2.2 2.0 .24 510 
490 .7 1.1 1.5 1.9 1.7 .20 490 
470 .60 .9 1.3 1.6 1.4 .lR 4’10 
4so .4s .7 1.0 1.2 1.1 .16 45cJ 
430 .3s .60 .8 1.0 .9 .12 430 
410 .30 .45 .6S .8 .7 ‘.08 410 
390 .20 .35 ‘e 45 l 60 l 45 l 04 390 
370 l l8 l 30 l 40 l 50 l 35 l 03 370 
350 l l4 l 25 l 30 l 40 l 30 l 03 350 
330 l l0 l l8 l 25 l 30 l 25 l 02 330 
310 l 07 l 12 e16 l 20 l 18 l O2 310 
290 .05 .08 l 12 l 14 l 14 l O1 290 
270 eO5 l 07 l l0 l 12 l 12 l O1 270 
250 l O4 l 07 l 09 l 12 l 12 l O1 250 
230 l O4 l 06 l O8 l l0 .09 .Ol 230 
210 en4 l O5 .07 .08 .07 l O1 210 
190 l 03 l O4 l O5 l 06 l OS .Ol 190 

35s hi=14 

FLIGHT 
LEVEL WAN 16% 2% .l% MAX MIN 

590 1.4 1.8 2.3 2.8 2.5 .65 
570 le2 1.6 2el 2eS 2e3 l 50 
550 a9 le4 1.8 2e3 2eI l 35 
530 l 60 lel le6 2.0 le9 .14 
SlO .EiS 1.0 le4 1.8 1.7 l 12 
490 l 4S l 8 le2 le5 le4 l lr) 
470 l 3S l 6S l 9 le2 lel l O0 
450 l 25 l 50 l 7 l 9’ l 8 l O5 
430 l 2S l 40 l S5 l 7 l 65 l O5 
410 l 20 l 3S l 45 l 60 es5 l 04 
390 l 16 l 25 l 35 .4s l 45 l O4 
370 l 12 l 20 l 30 l 40 l 35 l 04 
350 l l0 l l8 .2s l 3S l 30 l 03 
330 .08 l l4 .20 l 25 l 25 l 02 
310 l O6 l l0 .16 l 20 l l8 .Ol 
290 l O4 l O0 l 12 l l6 l 14 l O1 
270 l O4 l O8 l 12 l l4 l 14 l O1 
250 l 04 l 07 l l0 l 14 l 12 l O1 
230 l rr3 l 06 .09 l 12 .12 l O1 
210 .O3 l 06 l O8 .lO l l0 l O1 
190 .03 l O5 .07 .09 l O9 l O1 

14 

PERCENT4GES INDICATE PRO@aBT! TTY OF EXCFFDTNG IMOUNT SHOWN. 

45% N=31 

MEAN. l$% 2% .l% MAX MIN 

A-13 

FLIGhT 
LEVEL 

4 0” N w=69 

VFAN 16% 2% .W MAX WN 

le8 2e3 2.8 3e4 3eS l 60 
1.5 2.0 2.5 3eO 3.1 l 4S 
lei? le7 2.2 2e7 2e7 .30 

l 4 le4 1.8 2e3 2.2 l 10 
l tl le2 1.6 ?el 2.1 .09 
l 7 lel 1.5 1.8 1.9 l 09 

l 60 .9 1.3 leb 1.7 .ob 
l 5U l 8 . 1.0 1.3 1.4 .otJ 
l 45 l f l 9 1.2 1.2 l O6 
l 40 l 60 l 9 1.1 1.0 .os 
l 3S l S5 l 8 1.0 l R .03 
l 3U l 50 l 65 .9 l 7 003 
l 2S l 40 es5 .7 l 60 .03 
.ltc l 30 l 4S .5S l 50 .02 
.12 l 20 .30 e&O .40 .02 
l O9 l l6 l 25 .?O l 3S .02 
l O8 .14 l 20 l ?S .3O .02 
l O7 l 12 .18 l ?5 .25 .02 
.06 010 l 14 l t8 .20 .02 
.os .Ob .12 014 l 14 .Ol 
l O+ .06 .08 l 9 l 09 a01 m 
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FLIGHT 
LEVEL‘ 

590 
570 
550 
530 
510 
490 
470 
450 
430 
410 
390 
370 
350 
330 
310 

290 
270 
250 
230 
210 
190 

FLIGHT 
LEVEL 

s90 
570 
550 
530 
SlO 
490 
470 
4so 
430 
410 
390 
370 
350 
330 
320 
290 
270 
250 
230 
210 
190 

UNIT: PPW 

PERCENTAGES INDICATE PROBABILITY OF EXCEF‘DING AMOUNT--SHOW. 

80°N N=17 75'N ti=40 

MEAN 16% 2% .l% MAX MIN 
FLIGHT 
LEVEL MEAN 16% 2% .lS MPX MN 

3.4 4.0 4.7 5.4 4.0 1.3 590 3.2 3.9 4.6 5.3 4.8 1.3 
3.1 3.7 4.4 5.0 4.5 1.3 570 3.0 3.6 4.3 4.9 4.5 1.2 
3.8 3.4 4.0 4.6 4.2 1.2 5SO 2.7 3.3 3.9 6.5 4.2 1.1 
2.5 3.0 3.6 4.1 3.9 1.1 530 2.4 2.9 3.5 4.1 3.5 1.0 
2.3 2.8 3.3 3.8 3.5 1.0 310 2.2 2.7 3.2 3.7 3.s .y 
2.0 2.5 2.9 3.4 3.2 .S 490 1.9 2.4 2.9 3.4 3.3 .a 
1.7 2.1 2.5 2.9 2.7 .7 470 1.7 2.1 2.5 2.9 2.7 .65 
1.4 1.0 2.1 2.5 2.3 .ss 450 1.4 1.8 2.1 3.5 2.3 .SS 
1.2 1.5 1.8 2.1 1.9 .40 430 1.2 1s 1.0 3.1 1.9 .40 
1.1 1.3 1.6 1.6 1.6 .30 410 1.0 1.3 1.5 1.8 1.6 050 

.9 1.0 1.2 1.4 1.2 .ld 390 .b 1.0 1.2 1.4 1.2 48 

.7 .9 1.0 1.2 1.0 .14 370 .7 .Y 1.0 1.2 1.0 014 
.55 .7 .9 1.0 .8 .12 350 ss .7 09 1.0 .b 42 
.4s .ss .6S .8 065 .08 330 .45 .s5 .bS .ti .6S .OB 
.30 .3s .4s .s5 .45 .os 310 .30 .35 .4s so .45 .os 
.20 .2s .30 .40 .35 .03 290 .20 .2s .30 .?S .35 .03 
.lR .2s .30 .35 .30 .03 270 .lt3 .20 25 .30 .30 .03 
.16 .20 .25 .30 .2i .02 250 .I6 020 2s .?5 .2s .02 
.14 .lb .20 .ZS .lB .02 230 l 12 46 .l8 JO .l!+ .02 
.lO .12 .14 .ld .14 .02 210 .OY .12 .14 .I6 .l4 .02 
.06 .08 .OY .12 .05 .02 190 .04 .07 .09 .10 .OY .02 

7o” N r\r=2s 65" N N=S 

MF AN 16% 2% .lb MAX WffJ 
FLIGHT 
LWEL MEAN 16% 2% .lF MAX MIrJ 

3.1 3.0 4.4 5.1 4.7 1.5 
2.0 3.5 4.1. 4.8 4.4 1.3 
2.5 3.2 3.8 4.4 4.1 1.2 
2.2 2.8 3.4 4.1 3.7 1.0 
2.0 2.6 3.2 3.7 3.3 .9 
1.8 2.3 2.8 3.3 3.0 .S 
1.6 2.0 2.5 2.9 2.5 .65 
1.4 1.7 2.1 2.5 2.1 .5s 
1.2 1.5 1.8 2.1 1.8 .40 
1.0 1.3 1.5 1.8 1.4 .30 

.F) 1.0 1.2 1.4 1.1 .10 

.7 .9 1.O 1.2 .Y .14 
.55 .7 .9 1.0 9 

.&I 
.12 

.45 .55 .65 A .OR 

.30 .3s .45 .50 045 .os 

.20 .2s .30 .35 .3s .03 

.18 .20 .2s .30 .30 l 03 

.16 .18 20 .2s .2s .02 

.12 .16 .18 .20 48 .02 

.09 .12 .14 .16 .lG .02 

.os .07 .08 .lO .OR .02 

A-14 

590 ?.Y 3.6 4.3 4.9 4.6 1.5, 
570 2.6 3.3 3.9 4.6 4.2 1.3 
550 3.4 3.0 3.6 4.2 3.9 1.2 
530 2.G 2.6 3.2 3.8 3.5 1.0 
510 1.Y 2.4 2.9 3.5 3.3 .9 
490 1.7 2.1 2.6 3.1 2.0 .8 
470 1.4 1.9 2.3 2.7 2.4 .h5 
450 1.2 1.6 1.9 2.3 2.0 050 
430 1.0 1.3 1.7 2.0 1.7 .35 
410 .9 1.1 1.4 1.7 1.3 .?5 
390 .7 .Y 1.1 1.3 1.0 *lb 
370 .60 .8 1.0 1.1 .r! l 12 
350 .SO .65 .0 .9 .7 010 
530 .40 .so .65 .7 .5S l (18 

310 .30 .40 .45 .55 .40 00s 
290 .2u .30 .35 .40 .35 904 
270 .lB .25 .30 .33 .30 .03 
2so .14 .lB .20 .?5 .25 l 03 
230 .lO .12 .16 .)8 .1e .02 
210 .Od .lO .12 .14 .14 .02 
190 .os .06 .08 .(19 .OA .02 
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lo/lo/80 

590 
570 
sso 
530 
510 
490 
470 
450 
430 
410 
390 
370 
350 
330 
310 
290 
270 
250 
230 
210 
190 

FLIGHT 
LEVEL 

590 2.4 3.0 3.6 4.2 4.0 1.4 590 2.2 2.8 3.4 4.0 3.6 1.1 
570 2.1 2.7 3.3 3.9 3.8 1.1 570 1.9 2.5 3.1 3.6 3.b .9 
550 1.8 2.4 3.0 3.5 3.5 a 
530 1.5 2.1 2.6 3.1 3.3 .ZO 

550 1.6 2.2 2.7 3.3 3.7 .6S 
530 1.3 1.0 2.3 2.8 3.6 l 40 

510 1.4 1.9 2.3 2.6 3.0 .eo 510 1.2 1.6 2.1 2.6 3.2 .3s 
490 1.2 1.6 2.1 2.5 2.6 .3s 490 1.0 1.4 1.9 2.3 2.0 .30 
470 1.0 1.4 1.6 2.1 2.2 .3s 470 .9 1.2 1.6 1.9 2.3 .2s 
450 .8 1.1 1.4 1.7 1.8 .30 4so .7 1.0 1.3 1.6 1.8 .20 
430 .? .9 1.2 1.5 1.5 .2s 430 .60 .8 1.1 1.3 1.6 .16 
410 .60 .8 1.0 1.2 1.3 .16 410 .so .7 .9 1.1 1.4 .lO 
390 .45 .60 .8 .9 1.0 .07 390 .40 .55 07 .9 1.2 .03 
370 .* 40 so .6S .8 .Y .05 370 .3u .4S .60 ,8 1.1 .02 
350 .30 .45 .55 .6S .7 a04 350 .25 .40 so .hS .9 .02 
330 .2s .35 .45 .ss .sfs .03 330 .20 .30 .40 .=O .? .Ol 
310 .16 .2s .30 .40 .40 .02 310 .14 .20 .30 .35 so .ol 
290 .12 .ltJ .2s .30 030 .02 290 .lO 016 .20 .?S .40 .ol 
270 .09 .14 .18 .25 .2s .02 270 .08 .12 .18 .?O .35 .ol 
250 .07 .lO .14 .ltJ .20 .02 250 .06 40 .I4 .16 .30 .Ol 
230 .05 l O? 40 .12 .I6 .02 230 .os .07 10 42 .25 .ol 
210 .04 .06 .08 .lO ml2 .02 210 l 04 .06 :08 .10 .20 .Ol 
190 .04 .os .07 .08 .09 .Ol 190 .04 .06 .O? . 09 .lb .ol 

FEBRUARY - EASTERN NORTH AMERICA 
l l 

UNIT: PPMv 

PERCENTAGES INDICATE PROBABILITY OF EXCEFDING AMOUNT SHOW, 

60°N 

ME’AN 16% 2% .l% MAX MIN 
FLIGHT 
LEVEL 

2.7 3.4 4.1 4.7 4.4 1.5 
2.5 3.1 3.7 4.4 4.0 1.3 
2.2 2.8 3.4 4.0 3.7 1.0 
1.9 2.4 3.0 3.5 3.3 .8 
1.7 2.2 2.7 3.2 3.0 .? 
1.5 2.0 2.4 2.9 2.7 .65 
1.3 1.7 2.1 2.5 2.3 .SS 
1.0 1.4 1.7 2.1 1.9 .ss 

.9 1.2 1.5 1.8 1.6 .35 

.? 1.0 1.3 1.5 1.3 .2s 
.60 .8 1.6 1.2 1.0 .14 
.so .65 .8 1.0 .b .lO 
.40 .s5 .7 .Y .? .09 
.30 .4S ss .6S l 55 .O? 
.25 .30 .40 .45 .40 .os 
.16 .2s .30 .3s .35 .04 
.14 *lb .2S .30 .30 .03 
l lO .14 .lb :20 2s .03 
.07 .lO .14 .16 .18 .02 
.06 .08 .lO .12 .14 .02 
.04 .06 .07 .09 .08 .Ol 

5OoN N=lO 

MEAN 16% 2% .l% MAX MIN 

590 
570 
550 
530 
510 
490 
470 
4SO 
430 
410 
390 
370 
350 
330 
310 
290 
270 
250 
230 
210 
190 

FLIGHT 
LEVEL 

553N N=b 

MEAN 16% 2% .I% MAX WN 

2.5 3.2 3.8 4.5 4.0 1.4 
2.3 2.9 3d 4.1 3.7 1.1 
2.0 2.6 3.2 3.7 3.4 .8 
1.7 2.2 2.8 3.3 3.1 l 50 
1.5 2.0 2.5 3.0 2.R .45 
1.4 1.8 2.2 2.7 2.5 .40 
1.1 1.5 1.9 2.3 2.1 .35 

.9 1.3 1.6 1.9 1.7 030 

.8 1.1 1.4 1.6 1.4 025 
.65 .9 1.1 1.4 1.2 016 
30 .7 .9 1.1 .9 .09 
.4fD .60 08 .Y .8 .O7 
.35 .so .45 .8 .65 .O? 
.30 .40 so .kO .55 .06 
.2-O .30 .35 .45 .40 .05 
.14 020 .2s .?O .30 .04 
0 12 .16 .20 .?5 .2s .03 
.09 42 .16 .?O .20 003 
.06 .09 12 .I4 .lh 42 
.05 .07 :09 42 .12 .02 
.04 .06 .07 .OY .oe .02 

455J N=20 

A-1s 
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I FEBRUARY - EASTERN NORTH AMERICA 1 

UNIT: PPMV 

FLIGHT 
LEVEL. - 

s90 1.9 2.6 3.2 3.8 3.8 .9 
570 1.7 2.3 2.8 3.4 3.8 .65 
550 1.4 1.9 2.5 3.0 3.7 .45 
530 1.1 1.6 2.1 2.6 3.6 .20 
510 1.0 1.4 1.9 2.3 3.1 .18 
490 .8 1.2 1.6 2.0 2.6 .16 
470 .7 1.1 1.4 1.8 2.0 .14 
450 .55 .8 1.1 1.4 1.3 .lO 
430 .45 .7 1.0 1.2 1.2 .08 
410 .40 .60 .8 1.0 1.1 .05 
390 .30 .50 .6S .8 1.1 .03 
370 .25 .40 .s5 .7 1.0 .02 
350 .20 .3s .4s .60 .8 .02 
330 .I6 .25 .35 .4s l 65 .Ol 
310 .lO .lcJ .25 .35 .50 .Ol 
290 .OR .12 .I8 .25 .40 .Ol 
270 .07 .12 .16 .20 .35 .Ol 
250 .Oh .OY .12 .16 .30 .Ol 
230 .os .07 .lO .12 l 25 .Ol 
210 .os .07 .OY .I0 .20 .Ol 
190 .04 .06 .08 .OY .lR .oi 

3d'N N=lO 

FLIGHT 
LEVEL ME4N 16% 2% A% MAX WN 

s90 1.2 1.6 2.1 2.5 2.0 .40 
570 1.0 1.4 1.7 2.1 1.7 .30 
550 .? 1.1 1.4 1. 7 1*2 .W 
530 .45 .7 1.0 1.2 .8 .08 
510 .40 .60 .8 1.0 .bS .07 
490 .30 .50 .6S .a .55 .06 
470 .25 .3s .45 .60 .40 .O5 
450 .14 .20 .25 .30 .2s .04 
430 .i2 .16 .LO .2s 20 .04 
410 .lO .14 .I6 .25 .lfj l 03 
390 .09 .I2 .16 .20 .16 .03 
370 .OR .12 .!6 .18 .a .03 
350 .a7 .A0 .i4 .lH .iC, .02 
330 .06 .39 .t,2 .A6 .1H .O? 
310 .os .08 .iO .iQ .lH .Ol 
290 .05 ,07 A0 .12 .A8 .Ol 
270 .04 .07 .09 .i2 .16 .Ol 
250 .04 .36 .08 l io .lb .Ol 
230 .04 .06 .08 .03 0 i4 .Ol 
210 .04 .05 .07 .08 40 .Ol 
190 l 03 .3s A6 l oc3 .08 .Ol 

PERCENTAGES INDICATE PROBABILITY 

40% * N=40 

MEAN 16% 2% .l% MAX MIN 

A-16 

OF EXCEFDING AMOUNT- SHOWN. 

FLIGHT 
LEVEL 

S9G 1.6 2.1 2.6 3.1 2.9 .8 
570 1.3 1.8 2.3 3.8 2.6 .60 
550 1.1 1.5 1.9 2.3 2.3 .40 

530 .8 1.2 1.5 1.9 2.0 .16 
SlO .7 1.0 1.4 1.7 1.7 .14 
490 .60 .Y 1.2 1.5 1.4 012 
470 .50 .7 1.0 1.2 1.1 .lO 
450 l 3s .ss l 7 .9 .8 .08 
430 .3u .4s A0 .8 .7 .06 
410 .25 .40 30 .AS .6S .os 
390 .20 .30 .40 .a .60 .03 
370 .I8 .25 .35 .45 .s5 .03 
350 .14 .20 .30 .40 .45 .02 
330 .12 .lb .25 .?O .3s .02 
310 .Od .14 .I8 J5 .25 .Ol 
290 .Ob .lO .I4 .18 .20 .Ol 
270 .06 .09 .;2 46 20 .ol 
250 .05 .08 A0 .I4 .lfi .ol 
230 .04 .07 .OY .I0 .lb .ol 
210 .04 .06 ,013 .I0 .14 .Ol 
iv0 .a4 .05 .07 .08 .A0 .ol 

25'N IV=8 

FLIGHT 
LWEL MFAN 16% 2% .]% MAX MIN 

590 .65 .8 1.0 1.2 1.2 .25 
570 .5b .7 09 1.1 1.0 .20 
550 .40 l 60 .S .9 l 7 l i4 
530 .3u .45 .60 .9 .5,0 .a7 
510 .2s .40 .so .hS 40 
490 .20 .30 340 .50 :3s 

.06 

.05 
470 .I4 .20 .25 .35 .2s .04 
450 .38 .iO .I4 .)6 .I6 .03 
430 .07 .OY .i2 .I4 .14 .03 
410 .07 l 09 .!2 44 .I2 .03 
390 .07 .OY .12 46 .I2 .03 
370 .96 .09 a12 .I4 A7 .03 
350 .36 .Ob A0 .I2 .;2 .02 
330 .os .07 339 .A2 .i2 .a2 
310 .a4 .06 .08 .lO .i2 .oi 
230 .04 .06 .a7 . 09 .A% .ol 
270 A4 .os ,07 .r>9 ,iO ‘.31 
250 .04 .os l 7 .nd .io .Ol 
230 .iU .05 .tJ6 .08 .09 .ol 
210 .a3 .05 J6 .07 .38 .Ol 
'90 A .33 .04 .a6 .07 .36 41 

35'N N=15 

MEAN 16% 2% .I% MAX MN 
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10/10/80 

FLIGHT 
LEVEL 

590 .35 .4s .60 .7 0% .18 590 .3s .4S ss .65 . 50 .14 
S70 .2s .35 .45 .ss .4s .14 570 .2s .35 .4s .S5 .4u .12 
sso .I0 .2s .30 .3s .30 .lO 550 l lb .2s .30 l ?S .30 .08 
530 .09 .12 .16 .10 .14 .06 530 .ou 012 .16 JO .14 .os 
510 .08 .lO .14 .16 .12 .os 510 .Ob 012 .16 .I8 .12 .G4 
490 .07 .lO .12 .16 .12 .05 490 .07 010 .14 .]6 .12 .04 
470 .06 .09 .lO .14 .OF .04 470 .06 .oa .lO 014 .09 .03 
450 .05 .07 .OY .12 .07 .03 450 .04 .06 .w .10 .07 .02 
430 .os .07 .09 .lO .07 .03 430 .04 .06 .08 .I0 .07 .02 
410 .os .07 .09 .lO .08 .04 410 .04 .06 .w .I0 .07 .02 
390 A5 .07 .OY .I0 l 08 .04 390 .04 .06 .a3 .10 .07 .02 
370 .os .06 .08 .lO .08 .04 370 .04 .06 .O8 .10 .O7 .02 
350 .04 .06 .07 .09 .07 .03 350 .04 .05 .Of .M .06 .02 
330 .04 .os .06 .oa .06 .03 330 .04 .OS .u6 da .05 .ol 
310 .O3 .04 .05 .07 005 .a2 310 l O3 .04 l OS . i l 7 .04 .ol 
290 .03 .04 .05 .06 005 .02 290 . 03 .04 
270 .03 .04 .05 .O6 005 .02 270 .03 .04 

:05 05 .r)6 l O4 .Ol 
.06 l O4 l O1 

250 .03 .04 .05 -06 .04 .dl 250 d-3 .04 l 5 l (76 .a4 .ol 
230 .03 .04 .os .06 .04 .a1 230 .03 .04 A5 l 176 .04 .ul 
210 .03 .04 .35 .06 .04 .Ol 210 .03 .34 -05 l O6 .04 001 
190 .03 .04 .05 .06 .04 .a1 190 l O3 .04 l dS l O6 .d4 l O1 

MEAN 16% 2% .i% MAX MIN 

590 
570 
5SO 
530 
30 
490 
470 
450 
430 
410 
390 
370 
350 
330 
310 
290 
270 
L50 
230 
210 
190 

I .  

+ 
FEBRUARY - EASTEW NORTH AMERICA 

b . 

UNIT: f+fW 

PERCENTAGES INDIC4TE PROBA8ILIT.Y OF EXCEFDING AMOUNT SHOW, 

20"N N=H 1S’N 14 = 5 

MEAN. 16% 2% .lS MAX MIN . 

FLIGHT 
LEVEL MFAN 16% 2% l lyl MAX MIN 

25 A5 .55 .65 es0 .i? 
25 .3s .ss .5s .40 .;o 
.i H .25 20 .35 .25 .d? 
l 09 .I4 .16 .20 .:4 .34 
l O8 .I2 l l6 .20 .12 l O4 
l O7 .10 .14 .I8 .r2 .O3 
l O7 .lO A2 .i6 40 l O3 
.06 ,ila l l0 l 14 .OH .02 
l OS .07 l l0 .i2 l 9R l G2 
l O S  .a7 l 39 ,i2 l 3 7 l O1 
l O4 .a6 .W .:O .06 .31 
.04 -06 .a7 .iN .06 .Ol 
l O4 .OS l 37 008 *OS .Ol 
.a3 l OS .36 Ad .a5 .N 
.O3 .04 l OS l O7 *04 .01 
l 3 .04 l 35 l O6 l O4 .a1 
.a3 l O4 .dS .Ob .04 .a1 
J 33 .04 .os l O6 l O4 .01 
l O3 .04 l 3S .06 034 l al 
l ( I  '3 l O4 .35 .36 l J5 .a1 
l 2 3 A4 e&S .36 l 05 l O1 

A-17 

18 
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FLIGHT 
LEVEL . 

590 
570 
5so 
530 
SlO 
490 
470 
450 
430 
410 
390 
370 
350 
330 
310 
290 
270 
250 
230 

. 210 
190 

FLIGHT 
LEVEL 

590 
570 
550 
530 
510 
490 
470 
450 
430 
410 
390 
370 
350 
330 
310 
290 
270 
250 
230 
210 
190 

.  

. I  

FERRUARY - WESTERN EUROPE 
A t 

UNIT: PPMV 

PERCENTAGES INDICATE PROBABItJTY Of EXCEEDING AMOUNT -SHOW. 

5Z’N N=38 47aN \=I28 

MEAN 16% 2% .l% MAX MIN 

2.2 2.0 3.5 4.1 3.8 1.1 
1.9 2.5 3.1 3.7 3.5 .8 
1.5 2.1 2.6 3.2 3.1 .60 
1.1 1.7 2.2 2.7 2.6 .30 
1.1 1.5 2.0 2.5 2.5 .25 
1.0 1.4 1.8 2.3 2.2 .20 

.9 1.3 1.7 2.1 1.9 .I6 

.7 1.1 1.4 1.8 1.5 .09 
.65 .9 1.3 1.6 1.3 .07 
AS .8 1.1 1.3 1.0 .05 
.40 .65 .9 1.1 .@ .04 
.35 .55 .7 .9 l 7 .03 
.30 .45 .60 .7 055 .03 
20 .30 .45 s5 .45 .02 
.12 .20 .30 .35 .35 .02 
.08 .l4 .20 .25 a25 .02 
.07 .12 .18 .2s .25 .02 
.07 .lO .16 20 020 .O? 
.06 .09 .12 .16 016 .Ol 
.05 .08 .lO .14 012 .Ol 
.04 .06 .08 .09 .09 .Ol 

MEAN 16% 2% .l% MAX MIN 

1.6 2.2 2.9 3.5 2.4 .7 
I.4 2.0 2.5 3.1 2.1 .65 
1.3 1.7 2.2 2.6 1.9 .55 
l.1 1.4 1.b 2.1 1.6 .45 

.9 1.2 1.5 1.8 1.4 .35 

.8 1.0 1.3 1.5 1.1 .30 
s5 .8 1.0 1.2 .9 .lR 
.35 so .7 .Y .60 .OR 
.30 .45 .55 .7 .50 .07 
.30 .40 .50 .60 .45 .oc 
.25 .35 .40 so .40 .09 
.25 .30 .35 .40 .35 .OR 
A8 .20 .25 .30 .30 .06 
.12 .16 l 20 l 25 .20 .04 
.06 .09 .12 .14 012 .02 
.04 .06 .08 .lO .08 .Ol 
.04 .06 .08 .lO .08 .Ol 
.04 .06 .08 .lO .08 - .Ol 
.04 .06 .08 .I0 .09 .02 
.04 .06 .08 .lO .09 .02 
.04 .06 .oi3 .09 .08 .02 

A-18 

FLIGHT 
LEVEL MEAN 16% 2% l l% MAX WN 

590 1.8 2.4 3.1 3.7 3.8 020 
570 1.6 2.2 2.8 3.4 3.4 .2o 
550 1.3 1.8 2.4 2.9 3.1 .I@ 
530 1.0 1.S 2.0 2.5 2.7 016 
510 .9 1.4 1.8 2.3 2.5 014 
490 .tj 1.2 1.6 3.1 2.2 40 
470 .7 1.1 1.4 1.b 2.0 .07 
450 .60 .9 1.2 1,s 1.6 .03 
430 .50 .8 1.1 1.3 1.5 .02 
410 .45 .65 .9 1.1 1.3 .02 
390 .35 .55 l 7 .Y 1.2 .a2 
370 .30 .45 .60 .8 1.0 .02 
350 .20 .35 .50 0 65 P 002 
330 .lb .25 .35 l 45 ii .02 
310 .lO .I6 .20 .30 .3F, .02 
290 .06 .lO .14 48 .25 .02 
270 .05 .08 A2 -14 .lP .02 
250 .os .07 .09 .I2 *.14 .Ol 
230 .04 .06 .07 d-18 .09 .ol 
210 .04 .05 .07 ~8 .oq l Ol 
190 .04 .05 .06 ~7 .08 .ol 
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APPENDIX 2, ALTERNAm OZONE DATA SEXS 

1 PURPOSE a This appendix discusses the Global Air Sampling Program (GASP) ozone 
d&a and the ozonesonde balloon data used in example flights in Appendix 1 of this 
advisory circular. -- 

2 EXPLANATION. The ozone amcentration balloon data of Appendix A-of Report 
FkEQ-78-03 listed in paragraph 3a(2) of this advisory circular is acceptable to 
the FAA for statistical analysis to determine compliance with the cabin ozone 
concentrations established by Section 121.578 of the FAR. Any other data set tJould 
have to have an equivalent vertical (2,000 feet), temporal (monthly), and 
latitudinal (5 degrees) resolution to be acceptable for purposes of compliance 
demonstration. 

a. For example, in Appendix B of Report FAkE@78-03, data are presented which 
were collected during the Global Air Sampling Program by the National Aeronautics 
and Space Administration (NASA). The GASP data have greater geographical coverage; 
however, as currently tabulated, they do not provide the required vertical, temporal 
or latitudinal resolution to be used for oompliance demonstration. When the 
resolution of the balloon data is allapsed to that of the GASP data, the results of 
the tm measurement programs agree statistically. This indicates that both data 
sets are valid; harever, the GASP data, in their present tabulation, do rsot show the 
necessary resolution elements to be acceptable to the FAA. 

b For example, the balloon data for the eastern North Anerican region at 45O 
north'and of a flight level of 390 give ozone values at the 84 percent confidence 
level of 0.35, 0.45, and 0.55 ppnv for Decerrrber, January, and February, 
respectively. For the western North American region the values are 0.30, 0.35, 0.35 
ppnv. At flight level 390, the GASP data show an ozone value at the 84 percent 
confidence level of 0.37 pp~ for the winter season, between 40° and 90° west 
longitude at a latitude between 42' and 48' north (page B-6 of Wpolrt FAA-EQ-78-03). 
Between 90° and 140' west longitude, the value is also 0.37 ppv. This typical 
example shows that use of the GASP data for showing ampliance by statistical 
methods muld not properly account for the expected ambient ozone values which 
change by as much as 0.25 ppnv during these 3 months. Even though more data points 
are obtained by GASP at the flight levels between 350 and 390, as presently 
tabulated, the required resolution elements are not provided. 

2’; c Cot*.e-hC”C.- -  3-i - - ;  . . I  n.-. - , - , - ,  :  - : r r  _ , : I \  . Y .  -  .  .*a.. -  .  .  .  .  ._..__..* \  c-s-c- d _ .‘. 




